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摘  要 






 从海鞘类生物 Clavelina oblonga 中采集到的(2S,3R)-2-氨基十二碳-3-醇（I）
具有非常优良的抗真菌活性。(2S,3R)-2-氨基十四碳-3-醇（xestoaminol C，II）是
1990 年 Jiménez 和 Crews 从斐济海绵体 Xestospongia 的代谢物中提取的，是一
种逆转录酶抑制剂，同时具有广谱抗寄生虫活性和抗菌活性。(2S,3R)-2-氨基十
八碳-3-醇 （spisulosine，III）是从蛤 Spisula polynyma 分离的，它具有细胞毒性，
能够抑制细胞分裂。而(2S,3R)-2-氨基十八碳-1,3-二醇（二氢鞘氨醇，IV）是鞘氨
醇在体内的生物合成的重要一环。这四个天然产物具有相同的立体构型——
















非对映体选择性（d.e.）可达 90%。同时，采用 Swern 氧化-格氏加成一瓶两步反
应避免反应过程中的可能产生的外消旋化，产物的 e.e.值在 99%以上，提高本方
法的效率。从 L-丙氨酸出发，经四步，合成了天然产物(2S,3R)-2-氨基十二碳-3-




















































































Natural products are important source for new drugs. Chiral vicinal amino alcohols 
constitute an important class of compounds which exist in many bioactive natural 
products and medicinal agents. They exhibit various bioactivities including anticancer 
activity, and also serve as versatile chiral auxiliaries in the asymmetric synthesis. 
However, they only exist in minute amount in the nature. Thus it is important to 
establish a facile method for the asymmetric synthesis of β-amino acids. 
(2S,3R)-2-Aminododecan-3-ol (I), which was isolated from the ascidian Clavelina 
oblonga, displays excellent antifungal activity. (2S,3R)-2-Aminotetradecan-3-ol 
(xestoaminol C, II), which was collected from the secondary metabolites of sponges 
Xestospongia in Fiji by Jiménez and Crews in 1990, is a inhibitor of reverse 
transcriptase and shows broad-spectrum activity against parasites and microbes. 
(2S,3R)-2-Aminooctadecan-3-ol (spisulosine, III) was isolated from the clam Spisula 
polynyma and is a cytotoxic compound that inhibites the cell proferation. 
(2S,3R)-2-Aminooctadecan-1,3-diol (DHS, IV) is an principal medium in vivo 
biosynthesis of sphingosine. These natural products contain the same 













spisulosine (III)  
This thesis contains two parts. The first part is about the asymmetric synthesis of 
naturally occurring chiral vicinal amino alcohols. We used the natural α-amino acids: 
L-alanine and L-serine as the chiral starting materials, and N-dibenzylated derivatives 















pot Swern oxidation-Grignard addition procedure was established to avoid possible 
racemization, In such a manner, the anti-diastereoselectivity of the Grignard addition 
is about 90% d.e., and the e.e of the products is up to 99%. Thus starting from 
L-alanine, the total syntheses of (2S,3R)-2-aminododecan-3-ol (I), xestoaminol C (II) 
and spisulosine (III) were accomplished in four steps respectively with overall yields 
of 40%. Starting from L-serine, the total syntheses of (2S,3R)- 
2-aminooctadecan-1,3-diol (DHS, IV) was accomplished in five steps with an overall 

























(2S,3R)-2-aminododecan-3-ol (I) xestoaminol C (II)
V
 
The second part of the thesis is about the asymmetric synthesis of the aza-analog of 
prostaglandin: 8-aza-PGE1. Prostaglandins (PGs) are lipids existing in minor amount 
in human body which exhibit significant physiological activity at hormone-like 
concentration. Much effort has been paid to the synthesis of PGs. The second theme 
of this thesis was to accomplish the chiral building block VIII，expecting to be useful 
for the synthesis of 8-aza-PGE1. Starting from (S)-malic acid, compound VII was 














VII VIII  
 
Key word: L-alanine, L-serine, chiral vicinal amino alcohol, PG analogs, (S)-malic 

















Ac acetyl / 乙酰基 
Ar aryl / 芳基 
Bn benzyl / 苄基 
BINOL 1,1’-bi-2-naphthol/ 联二萘酚 
Boc t-butoxycarbonyl / 叔丁氧羰基 
BMS Borane methyl sulfide / 硼烷二甲硫醚 
m-CPBA m-chloroperoxylbenzoic acid / 间氯过氧苯甲酸 
Cbz  benzyloxycarbonyl / 苄氧羰基 
DBU 1,8-diazabicyclo[5.4.0]undec-7-ene 
DCC N, N’-dicyclohexylcarbodiimide / 二环己基碳二亚胺 
DIBAL-H diisobutylaluminum hydride / 二异丁基铝氢 
DEAD diethyl azodicarboxylate / 偶氮二甲酸二乙酯 
DIAD Diisopropyl azodicarboxylate / 偶氮二甲酸二异丙酯 
DMAP 4-N, N-dimethylaminopyridine / 4-N, N-二甲氨基吡啶 
DMF N, N-dimethylformamide / N, N-二甲基甲酰胺 
DMP Dess-Martin periodinane 
DMSO dimethylsulfoxide / 二甲基亚砜 
HMPA hexmethylphosphoric triamide / 六甲基膦酰胺 
IBX 2-iodoxybenzoic acid / 2-碘酰基苯甲酸 
LAH lithium aluminum hydride / 氢化锂铝 
LDA lithium isopropylamide / 二异丙基氨基锂 
















NBA N-bromoacetamide/ N-溴代乙酰胺 
NMM N-methylmorpholine / N-甲基吗啉 
NMO N-methylmorpholine oxide / N-甲基吗啉氧化物 
PDC pyridinum dichromate / 重铬酸吡啶盐 
Ph phenyl / 苯基 
PMB  p-methoxybenzyl / 对甲氧基苄基 
Poc i-propoxycarbonyl / 异丙氧羰基 
PPTS pyridinum p-toluenesulfonic acid / 对甲苯磺酸吡啶盐 
p-TsOH p-toluenesulfonic acid / 对甲苯磺酸 
Py (pyr) pyridine / 吡啶 
TBS (TBDMS) t-butyldimethylsilyl / 叔丁基二甲基硅基 
TBAF tetrabutylammonium fluoride / 四丁基氟化铵 
TEA triethylamine / 三乙胺 
TFA trifluoroacetic acid / 三氟乙酸 
THF tetrahydrofuran / 四氢呋喃 
TMS trimethylsilyl / 三甲基硅基 



































































































工合成的类似物中，在C-15 位引入甲基后的得到的 15-甲基PGs不易被 15-羟前列
腺素脱氢酶代谢，稳定性增加，是具有高度生物活性的一组类似物。例如，15-
甲基PGF2α（卡前列素，carboprost，8）有较高的稳定性，临床试验结果表明比































































(2S,3R)-2-aminododecan-3-ol (1) xestoaminol C (2)
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